Summary. The centralised registration and care of all diabetics in a geographically defined population has provided an epidemiological basis for a longitudinal investigation of the prognosis of this disease. Records of all newly diagnosed diabetics who had been registered in the Erfurt district (population 1.25 million) in 1966 were studied in relation to the time period [1966][1967][1968][1969][1970][1971][1972][1973][1974][1975][1976]. Of the known 2,560 diabetics (910 men, 1,650 women; 93.7% >40 years of age), 1,054 had died during the 10-year follow-up period. Cardiovascular causes accounted for the majority of de~/ths (63%). In almost all age classes proportionally more men than women had died at follow-up; there was a significant difference in the 60--69 year group (men 61.6%, women 46.2%). In comparison with the general population, excess mortality ranged from 2.1 to 1.0, decreasing with age at onset without significant differences between men and women. Excess mortality was present in most age classes and was evident within the first year after diagnosis. Current life-table analysis confirmed the shortened life expectancy of the diabetics. The lower lifeexpectancy of noninsulindependent diabetics may not be due to hyperglycaemia alone but probably also involves a variety of atherogenic risk factors.
insurance data [3] [4] [5] and death certificates [6, 7] , but also to numerous outpatient and inpatient studies [7] [8] [9] [10] [11] [12] [13] [14] .
The dispensary system of the German Democratic Republic offers an opportunity of gaining unbiassed prognostic information from a complete diabetic population. In this system health care centres are responsible for central registration, medical treatment and social welfare of all diabetics. Thus, in the district of Erfurt (1.25 million inhabitants) a diabetes register has existed since 1956. Documentation of the course of the disease is available from the 14 Advisory Boards caring for diabetics in the area. Earlier analyses of long-term observations of this closed population have already produced epidemiological information on the natural history of the disease and on the influence of preventive and therapeutic measures [15] [16] [17] . The aim of our present study was to gain representative information on mortality ratios, life expectancy and causes of death in newly diagnosed diabetics, comparing their experience with that of the whole population.
Patients and Methods
The patient population included all 2,560 diabetics newly diagnosed in the Erfurt district in 1966. The central registration and subsequent treatment of all these patients in the 14 regional diabetes care centres of the district allowed a selection-flee follow-up. Diabetes was defined according to the 1965 WHO recommendations: fasting true blood sugar level over 130 mg/dl and/or 2-h blood glucose value (capillary) of 140 mg/dl or more after 50 g oral glucose load [18] . The time-point at which diabetes was diagnosed was used as the date of onset.
In 1966, the prevalence of diabetes in the district of Erfurt was 1.38% (17,234 diabetics~I,249 ,540 inhabitants). The 2,560 investigated diabetics represent an incidence rate of 0.20%. Table 1 shows the characteristics of this cohort of diabetics. The mean age of the male diabetics was 58.2 years and that of female patients 61.2 years. The sex and age distribution as well as the high per-0012-186X/81/0020/0587/$01.00 Due to the low mobility of the general population, only 179 patients (7%) were lost to follow-up; the main reason was change of residence, and in some cases remission of diabetes due to drastic loss of weight.
The following criteria were used to evaluate mortality and prognosis: -Mortality after 10 years. -Median survival time, for age classes with a mortality rate over 50%. -Cumulative survival rate, as compared with the general population using the cohort life-table method [19] . -Excess mortality after the first and tenth years, as compared with the general population. -Life expectancy according to the current life-table method [20] .
G-Test according to Woolf [21a] was used to evaluate the differences in the rates of mortality and frequencies of causes of death. Statistical analysis of the cumulative rates of survival was performed by comparing two coefficients of regression, using Student's t-test [21b]. The three-dimensional contingency table [22] was employed for statistical analysis of excess mortalities.
Results

Mortality
Of the 2,381 diabetics remaining after exclusion of those lost to follow-up, 1,054 (44.3%) had died by the time of the 10-year follow-up. Death rate was related to age at onset (Fig. 1) . Ten-year mortality rates in the age groups 40-49, 50-59, 60-69 and 70-79 years were 11.7%, 26.3%, 51.4% and 82.1%, Cumulative survival rates at 10-year follow-up for male diabetics 0--0) as related to age at time of diagnosis (cohort life table method) [19] . The comparison curves (0--(3) represent the corresponding age groups of males in the general population.
The expected mortality values were estimated on the basis of the annually published death rates for the population in the Erfurt district by compiling a life table for hypothetical population cohorts, in accordance with diabetics with reference to age and sex. The differences between diabetics and general population were statistically significant (p < 0.01) in all age groups except for the group aged 70-79 years respectively. Mortality rates were generally higher in men, the difference being statistically significant for the age group 60-69 years (p < 0.0l). Median survival time could only be calculated for males over 60 years and females over 65 years. The median survival time confirmed the relationships of mortality to age and sex as shown in Fig. 1 .
Cumulative Survival Rate
The cohort life-table method allowed further analyses of mortality throughout the observation period, including data from drop-outs for the period during Cumulative survival rates at 10-year follow-up for female diabetics as related to age at time of diagnosis (for details see Fig. 2 ). The differences were statistically significant (p <0.01) between diabetics and the general population in all age groups 589 which their records were available. Comparison of the survival curves for male (Fig. 2 ) and female diabetics ( Fig. 3) with the survival curves of the corresponding sex and age groups from the general population of the Erfurt district showed a significantly higher mortality for diabetics of both sexes and all age groups, with the exception of men aged 70-79 years.
Excess Mortality
Comparison of the 10-year mortality rate of the diabetic group with the corresponding value for the total population of the Erfurt district results in an excess mortality ratio for diabetics ranging from 2.17 to 0.96, depending on age (Table 2) . Excess mortality of the diabetics was greatest in the younger age groups. Table 2 shows that excess mortality occurred even during the first year, the mortality rate in some age groups being as much as two to three times that in the total population. There were no significant sex differences in excess mortality.
Life Expectancy
Using the first year mortality rate as a basis, a current life- 
Causes of Deaths
The majority of deaths (63.4%) was due to cardiovascular disease, mainly manifestations of arteriosclerosis. The higher frequency of cardiovascular deaths in women may be due to their higher average age. Men in almost all age groups died more fie- quently of ischaemic heart disease (p < 0.01), while cerebrovascular insufficiency and general arteriosclerosis caused more deaths in women (NS). Only three deaths were ascribed to diabetic nephropathy.
Discussion
Our patient population differs from those used in most other studies of prognosis in that selection factors have been eliminated, since it includes all diabetics newly discovered in a defined population during one calendar year. The age and sex characteristics of the patient group are typical of highly industrialised nations. Predictions made from these data with regard to prognosis are thus limited to non-insulin-dependent diabetes, since the number of newly manifested cases of insulin-dependent diabetes in one calendar year was too small for statistical analysis of prognosis.
The various methods applied to analyse this patient population indicate the lower life expectancy of non-insulin-dependent diabetes in comparison with persons of comparable age and sex within the total population. The fact that this excess mortality is already evident one year after diagnosis of diabetes is of fundamental importance.
The excess mortality in the diabetic group declined consistently with increasing age at detection. While the death rate of diabetics in the 40-49 year group was about double that of the total population, there were no differences in persons aged over 75 years. Similar observations have been reported for hospitalised patients in Sweden [7] , Oslo [14] , and for approximately 5,000 patients of the Birmingham diabetic clinic [5] . The Joslin Clinic data also show the highest excess mortality in patients who died aged 25-34 years [11] . Because of differences in patient collection and methods, studies of prognosis are difficult to compare. In spite of different conditions, the degree of excess mortality for diabetics found in this study is similar to that reported by other workers [5, 7, 10, 24] . However, higher mortality rates have been reported in the Framingham study [1] , in a group of diabetic life-insurance policy holders [4] , in male diabetic employees of the Du Pont Company [25] and in hospitalised patients in Oslo [14] .
Regarding relative differences in prognosis for the two sexes, conflicting results have been reported in the literature. A number of studies comparing diabetics with nondiabetics report a higher mortality ratio for diabetic women than for diabetic men [ 1, 5, 26] . Others show no differences, or even a higher excess mortality rate in male diabetics [6, 9, 10, 12, 14, 24] . In our study no significant sex differences in mortality ratios could be observed.
The excess mortality one year after diagnosis of diabetes might be explained by either of two factors. Hyperglycaemia may have been present for a considerable period before diagnosis, so that the actual duration of diabetes cannot be determined. A further cause of the early excess mortality might be that in non-insulin-dependent diabetics, arteriosclerosis frequently develops parallel with or even previous [27] to the diabetes. In this case it could be postulated that fewer diabetics die of consequent arteriosclerosis than a patients with arteriosclerosis and accompanying diabetes. The frequency of obesity and age distribution in our patients suggest that associated risk factors other than hyperglycaemia may have been important in promoting arterial disease. Because of the retrospective nature of the data, no discriminant analysis could be made. However, both hypertension and cardiovascular co-morbidity, but not overweight, seem to correlate with total mortality.
